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CLAIMS 

». ; A movement facilitation device for facilitating movement of at leas, one join, 
of a patient s body, said device comprising: 

a) an actuator capable of causing the joint to move; 

| b) operating means coupled to the actuator for operating the actuator in 
response to an input signal; 

c) a sensor coupled to the operating means, said sensor being capable of 
proving to the operating means at least one feedback Slg nal relating to at least one 
quantity selected from the group consisting of a force exerted on the joint, a force exerted 

.o by the joint, a position of the joint, a pressure exerted on the joint and a pressure exerted 
by the joint, so as to affect the operation of the actuator; and 

d) a support stmoture coupled to the actuator and capable of beine couple 
to the patient's body such that, when coupled to the patient's body, the support stmctur, 
is disposed so that the actuator is capable of causing the joint to move. 

'* 2. A movement device for facilitating movement of a joint of a patient's body 

said device comprising: 

•a) a movement facilitation device comprising: 

an actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
20 response to an input signal, 

; a sensor capable of providing at least one feedback signal relating to at 
least one quantity selected from the group consisting of a force exerted on th, 
jomt, a force exerted by the joint, a position of the joint, a pressure exerted on 
the joint and a pressure exerted by the joint, and 

a support smicture coupled to the actuator and capable of being coupled 
to the patient's body such that, when coupled to the patient's body the 
support structure is disposed so that the actuator is capable of causing the joint 
to move; ajid 



30 



b j controlling means capable of providing the input signal Co the operating 
means for controlling the operating means; 
wherein the sensor is capab.e of providing the at least one feedback signal to mea,s 
selected from, the operating means and the controlling means so as to affect the operation 
of the actuator. F ° 

3 - %*°™«< **• of Cairn 2 wherein «he ac,ua,o, ," s capable of causi „ g 
35 the joint to move m a pivotal manner. 
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4. The movement device of claim 2 wherein the support structure is capable of 
being coupled to the patient 's body proximate the joint. 

5. The movement device of claim 2 wherein the support stature is coupled ,o 
the actualpr by a cable. 

■M 

«•!!! The movement device of claim 5 wherein the cable passes over a knuckle 
such that, in use, the knuckle is located on top of the joint for providing mechanical 
advantage to the cable. 

7. , | The movement device of claim 5 wherein at least a portion of the cable is 
located ^thin a tube, said tube being associated with the support structure. 

8. ! The movement device of claim 2 wherein the actuator comprises one of a 
motor, a material which changes shape when an electrical potential thereacross is altered 
a matenal which contracts when operated and a material which when operated decreases 
in length. 

9. The movement device of claim 2 wherein the actuator comprises a materia* 
which changes shape when an electrical potential thereacross is altered., said actuator 
being capable of incremental actuation. 

10. The movement device of claim 2 additionally comprising securing means for 
securing the support structure to the patient's body. 

11. The movement device of claim 2 wherein the support structure comprises 
glove for enveloping at t east a portion of the patient's body proximate the at least 
joint. 

12. The movement device of claim 2 wherein the support structure comprises a 
first member positioned so as not to interfere with an ability of the at least one joint to 
move, sa.d first member being located in a position selected from the group consisting of 
on top of the joint and at the side of the joint. 

13. The movement device of claim 2 wherein the actuator comprises at least one 
ratchet capable of allowing movement in one direction and of restricting movement in the 
opposite direction, to enable incremental actuation. 

14. ilThe movement device of claim 2 wherein the sensor comprises a force- 
position transducer for generating the at least one feedback signal. 

1 5. The movement device of claim 14 wherein the transducer comprises: 
,*) . a radiation source and one or more detectors capable of detecting 

radiation from the radiation source, and 

b) a return mechanism coupled to the one or more detectors, 



a 
one 
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wherein each of the one or more detector, is capab,e of generating one of the at least on, 
feedback signals, wherein said feedback signal is dependent on an intensity of ch» 
radiation from the radiation source incident on said detector, said feedback signal relating 
to at leasee quantity selected from the group consisting of a force exerted on the ,oint ^ 
s force exerted by the joint, a position of the joint, a pressure exerted on the joint and a 
pressure exerted by the joint. 

16. ■ The movement device of claim 15 wherein the radiation is selected from the 
group consisting of light, infrared, magnetic, ultrasonic and electromagnetic radiation 

17. • LThe movement device of claim 2 additionally comprising a lock for locking 
io the joint m a fixed position. 

18. The movement device of claim 2 having means to set a safety limit said 
means being selected from the group consisting of a safety force release for seuine , 
safety limit.for force applied to the joint and an adjustable mechanical, stopper for settine 
a safety limit for position of the joint. 

19. The movement device of claim 2 having software in said controlling means 
satd software having a settable safety limit for at least one of the position of the joint and 
the force applied to the joint 

20. The movement device of claim 2 comprising a plurality of movement 

facilitation devices wherein the controlling means is capable of providing input signals to 

- the operating means of each of the movement facilitation devices for controlling s<ud 
operating means. 

2 1 The movement device of claim 20 wherein the controlling means is capable of 
controlling the movement facilitation devices in a manner selected from the group 
cons.stmg of independently and so as to work together towards specific aims. 

22. The movement device of claim 2 having a first and a second movement 
facilitation device which can work in opposition to one mother, said first and second 
movement facilitation devices being capable of being coupled to the patient's body 
proxtmate the same joint, wherein the first movement facilitation device, when operated 
flexes the jomt, and the second movement facilitation device, when operated, extends the 

30 joint. 

23. The movement device of claim 2 wherein a single movement facilitation 
device is capable of flexing and of extending the joint. 

24. The movement device of claim 2 comprising movement facilitation devices 
capable of being coupled to a limb or digit of the patient, so as to facilitate independent 

« movement of at least two joints of said limb or digit. 
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25: The movement device of claim 2 wherein the controlling means comprises , 
computer adapted to receive the at ieast one feedback s.gna, fi , m the sensor a J ^ 
the at east one feedback signal to provide the input signa, to' the operating means 

5 condT , ^ ' m ° Vemem d6ViCe aCC ° rdin8 t0 Claim 2 10 maintain - d se good 
. -h .on ofa person , s hand and ^ ^ fonowing ^ more ^ 

to he group consisting of spinal cord injury, bums, stroke, the onset of arthritis, septic 

TZTT* Ph ™ 1 ^ ^ ^ ° thCr «" condiL 

^ UPP6r . P^s^ hand trauma and hand 

-rgery, sa,d use compnsmg the step of causing the movement device to move therebv 
•o causmg at least one joint of the person's hand to move. 

27. A system for applying Continuous Passive Motion therapy to a joint or a 
patient, comprising: 

a) an actuator capable of causing the joint to move, 
. , b) operating means coupled to the actuator for operating the actuator in 
' 5 response to an input signal, 

• . - c) a sensor capable of providing at least one feedback signal relating to a 
quantuy selected from the group consisting ofa force exerted on the joint a force 
exerted by the joint, . position of the joint, a pressure exerted on the joint and a 
pressure exerted fay the joint, 

rid) : a support structure coupled to the actuator and capable of being coupled 
to the patient's body such that, when coupled to the patient's body, the support 
structure « disposed so that the actuator is capable of causing the joint to move 

•) controlling means capable of providing the input signal to the operatic 
means for controlling the operating means; 

. 0 a control system comprising a user interface, said control system beins 
coupled to the controlling means in order to provide user input to the controlling 
mean$; and * 

a power supply for supply^ power to at ^ ORe 
means and the operating means, * 

" £2 T T u ° f prcvidta8 ,hc " last one feedback ^ * — 

-taM fipp (he opting meam and tto mDMling Kcans so gg , |)e 
operation of |the; actuator. 



28. 
comprising 



A method fcr Caus ,„g toion or eJ!tensjon of , jojm oU patient _ sa . d meiho<j 
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a) securing to at least a portion of the patient's body proximate the joint a 
movement device comprising: 
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an actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
response to an input signal, 

, : j a sensor capable of providing at least one feedback signal relating to • 

% Sel6Cted from thc group consisting of a force exerted on the joint » 

I force exerted by the joint, a position of the joint, a pressure exerted on the 
joint and a pressure exerted by the joint, 

a support structure coupled to the actuator and capable of being coupled 
to the patient's body such that, in use, the support structure is disposed so that 
the actuator is capable of causing the joint to move, and 

controlling means capable of providing the input signal to the operating 
; ; means for controlling the operating means, 

^wherein the sensor is capable of providing the at least one feedback signal to 
means selected from the operating means and the controlling means so as to 
control the operation of the actuator; and 

i Jb) . operating the operating means whereby the actuator causes the joint to 
ilex or extend. • 

29. The method of claim 28 comprising: 

c) passing the at least one feedback signal to the controlling means, 

d) determining said quantity using the controlling means, 

e) using said quantity to generate the input signal, and 

f) providing the input signal to the operating means by means of the 
controlling means for a purpose selected from the group cons.sting of 

^controlling speed and range of movement of the joint, controlling a force 
applied to the joint, controlling foe positron so that a position limit is not 
exeeded and controlling the force so that a maximum force limit is not 
exceeded. 

30. A method for splinting a joint of a patient, said method comprising: 

•1 } : SeCUring t0 at least a P° rtion of the patient's body proximate the joint a 
movement device comprising: 

an actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
response to a first input signal, 
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a sensor capable of providing at least one feedback signal relating to •» 
quantity selected from the group consisting of a force exerted on the joint a force 
exerted by the joint, a position of the joint, a pressure exerted on the joint and , 
pressure exerted by the joint, 

a support structure coupled to the actuator and capable of being coupled 
t0 !f e pati6nt ' S b0d y Such that > wl ™ coupled to the patient's body, the suppon 
structure is disposed so that the actuator is capable of causing the joint to move, and 
controlling means capable of providing the first input signal to the 
operating means for controlling the operating means, 
■o wherein the sensor is capable of providing the at least one feedback signal to means 
selected from the operating means and the controlling means so as to control the 
operation of the actuator, said movement device being capable of flexing and of 
ex tending, the joint; 

;; \ b) operating the operating means whereby the actuator causes the joint to 
1 5 move the joint to a desired position; and 

c) providing a second input signal to the operating means such that the 
actuator splints the joint. 

31- .jjlA method for splinting a joint of a patient, said method comprising: 

ja) ■; securing to at least a portion of the patient's body proximate the joint , 
,o movement device comprising . first movement facilitation devjce ^ & 

movement facilitation device which can work in opposition to one another, wherein the 
first movement facilitation device, when operated, flexes the joint, and the second 
movement facilitation device, when operated, extends the joint, each of said movement 
facilitation devices comprising: 

25 311 actuator capable of causing the joint to move, 

.I! operating means coupled to the actuator for operating the actuator in 
response to an input signal, 

a sensor capable of providing at least one feedback signal relating to a 
quantity selected from the group consisting of a force exerted on the joint a 
# rCe eXerted by the a Position of the joint, a pressure exerted on the 
jpmt and: a pressure exerted by the joint, and 

a support structure coupled to the actuator and capable of being coupled 
to the patient's body such that, when coupled to the patient's body the 
support structure is disposed so that the actuator is capable oXcausing the joint 
35 to move, 
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and said movement device also comprising controlling means capable of providing an 
input signal to the operating means of each movement facilitation device for controlling 
the operating means thereof, wherein the sensor is capable of providing the at least one 
feedback signal to means selected from the operating means and the controlling means so 
as to control the operation of the actuator, said movement device being coupled to at leas, 
a portion qf the patient's body proximate the joint; 

jb) : operating the operating means of the movement facilitation devices 
thereby operating the actuators of the first and second movement devices so that the first 
movement facilitation device and the second movement facilitation device work in 
oppositions one another to apply an equal and opposite force in order to splint the joint. 

32. :a method for flexing a first joint of a limb of a patient while splinting a 
second joint of the limb, comprising: 

..*) securing to the limb proximate the first and second joints a movement 
device comprising a first and a second movement facilitation device wherein the first 
movement facilitation device is secured to the limb proximate an end thereof such that, 
when operated, it flexes both the first joint and the second joint, and the second 
movement facilitation device, when operated, extends the second joint, each of said 
movcmentjfacilitation devices comprising: 

! an : actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
response to an input signal, 

a sensor capable of providing at least one feedback signal relating to a 
quantity selected from the group consisting of a force exerted on the joint, a 
force exerted by the joint, a position of the joint, a pressure exerted on the 
joint and a pressure exerted by the joint, and 

:: ; a support structure coupled to the actuator and capable of being coupled 
to the patient's body such that, when coupled to the patient's body, the 
support structure is disposed so that the actuator is capable of causing the joint 
to move, 

and said iri^ement device also comprising controlling means capable of providing an 
input signal to the operating means of each movement facilitation device for controlling 
the operating means, wherein (he sensor is capable of providing the at least one feedback 
signal to means selected from the operating means and the controlling means so as to 
control the operation of the actuator; 
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•.I!.! b) operating the operating means of the second movement facilitation 
dev.ce thereby causing the actuator of the second movement facilitation device to extend 
the second joint; and 

. ; c) operating the operating means of the first movement facilitation device 
s so as to f$x the first joint and not flex the second joint. 

33.4 Amethod for splinting a joint of a patient, said method comprising 

a) securing to at least a portion of the patient's body proximate the joint a 
movement device comprising: 

an actuator capable of causing the joint to move, 
• operating means coupled to the actuator for operating the actuator in 
response to an input signal, 

..;! 8 SenS ° r Capablc of *> rovidin g * 1«« ^e feedback signal relating to a 
-quanttty selected from the group consisting of a force exerted on the joint ■, 
force exerted by the joint, a position of the joint, a pressure exerted on the 
15 joint and a pressure exerted by the joint, 

. j . a support structure coupled to the acmator and capable of being coupled 
Tl t0 ^ Patient ' s bod y s » ch that > ^en coupled to the patient's body th» 
Support structure is disposed so that the actuator is capable of causing the joint 
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to move; and 

controlling means capable of providing an input signal to the operating 
means for controlling the operating means, 
wherein the sensor is capable of providing the at least one feedback signal to mean, 
selected from the operating means and the controlling means so as to control the 
operate of the actuator, said movement device having a feature that allows locking of 
thejomt once a desired posture is reached, and said feature being located in a location 
selected from the group consisting of at the actuator and at the joint, and said feature 
bemg selected from the group consisting of a feature that allows mechanical locking a 
press-lock, a; manually actuated lock and an actuator operated lock; and 

% ) ! operating the operating means whereby.the actuator causes the joint to 
move the joint to a desired position; and 

o) locking the joint by means of the feature that allows locking 
34. A method for facilitating grasping motion of a hand of a patient comprising- 

a) securing to the hand a movement device, said movement device 
comprtsmg controlling means capable of providing input signals to a plurality of 
movement facilitation devices, each of^m_ facilitation dev.ces being coupled 
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«^ jliraate a join,of ,,Kha " d ' m * eaci> ° f mm m ™ **- 

..jj ^^"^f^Pableofcausingthejomttomove, 

:| :;• operating means coupled to, the actuator for operating the actuator in 
! response to an input signal, 

a sensor capable of providing at least one feedback signal relating ,o a 
quantity selected from the group consisting of a force exerted on the join, , 
force exerted by the joint, a position of the joint, a pressure exerted on ,he 
; : jomt and a pressure exerted by the joint, said the sensor being capable o 
providing the at least one feedback signal to means selected from rhc 
..operating means and the controlling means so as to control the operation of 
;f! the actuator and 

• a support structure coupled to the actuator and capable of being coupled 
to the patient's body such that, when coupled to the patient's body the 
.support structure is disposed so that the actuator is capable of causing the^n, 
M|i to move; w J 

position; ; Pr0Sramming °° ntr0lling mea " S * causc ^nd to adopt an open 

c) programming the controlling means with at least one of: an order of 

30 rT ; j0mtS ' 3 degieC ° f fl6Xi0n 6aCh J ° im ' a ofmotion for each ^ 
strength of movement, and a speed of overall hand closure; and ' 

d) operating the actuators by means of the input signals from\he 
programmed controlling device in order to facilitate grasping motion. 

35. ;;A method for applying Continuous Passive Motion Therapy to a joint of a 
2S patient, comprising: Py J mt °* a 

said mov. ^ , „ ' ^ t0 bod > P ro ™ joint. 

a,d movement devtce comprising controlling means capable of providing an input signal 
to a movent facilitation device, said movement facilitation device comprising 
an actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
response to an input signal, 

;: a sensor capable of providing to means selected from the operating 
mean, and the controlling means at least one feedback signal relating to 
quanttty selected from the group consisting of a force exerted on the joint a 
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; force exerted by the joint, a position of the joint, a pressure exerted on the 
• joint and a pressure exerted by the joint, and 

f » : ' SUPP ° rt StrUCtUte cou P ,ed to the and capable of being coupled 

' f to the patients body such that, when coupled to the patient's body 
: support structure is disposed so that the actuator is capable of causing the j 
to move; 

... b) programming the controlling means with a program for controlling 
movement device to perform a cycle comprising flexion and extens.cn of the IZ 
between 1 and 1 0000 times; and 

10 ■:! c) causi *g the controlling device to run the program. 

36..;j| A method for determining at least one parameter selected from the group 
_g.of.an applied force provided to a joint of a patient, an applied force proved 
by he ..omt, a pressure provided to the joint, a pressure applied by the joint and a position 
of the joint comprising: 

f f ! . SWUring * 3t ,6aSt a P° rtion of *■ P^ent's body proximate the joint a 
movement device comprising: 

an actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
■„ response to an input signal, 

.a sensor capable of providing at least one feedback signal relating to . 
quantity selected from the group consisting of a force exerted on the joint a 
.;;force exerted by the joint, a position of the joint, a pressure exerted on the 
: i|jomt and a pressure exerted by the joint, 

■', ' _ " SUPP ° rt 5tmCtUre COU P Ied * the ***** «d capable of being coupled 
to the patient's body such that, when coupled to the patient's body the 
■ support structure is disposed so mat the actuator is capable of causing the joint 
qrp move, and J 

H : controlling means coupled Co the operating means for controlling the 
operating means; 

30 b) WWng a force by or to the joint of the patient; and 

c) determining from the feedback signal at least one of the applied force 
Pro. ed eothe.oint, the apphed force provided b y the joint, the pressure proved to 
JO.ni, the pressure applied by the joint and the position of the joint 

37. ,A method for monitoring at least one parameter selected from the group 
» cons.stmg oithe position of a joint and a forceexerted by the joint 
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aj securing to at least a portion of the patient's body proximate the joint a 
movement device comprising: 

. ;;: an actuator capable of causing the joint to move, 

operating means coupled to the actuator for operating the actuator in 
response to an input signal, 

a sensor capable of providing at least one feedback signal relatine to * 
-quantity selected from the group consisting of a force exerted on the joint, a 
:: force exerted by the joint, a position of the joint, a pressure exerted on the 

joint and a pressure exerted by the joint, 
■: j. a support structure coupled to the actuator and capable of being coupled 
■;;! to the patient's body such that, when coupled to the patient's body, the 
':■ support structure is disposed so that the actuator is capable of causing the joint 
' to move, and 

. controlling means coupled to the operating means for controlling the 
) \\ j operating means, 

wherein the seWcomprises a transducer comprising a radiation source and one or more 
detectors capable of detecting radiation from the radiation source, and a return mechanism 
coupled to the one or more detectors, wherein each of the one or more detectors is capable 
of generating one of the at least one feedback signals, wherein said feedback signal is 
dependents an intensity of the radiation incident on said detector; 
b) causing the joint to apply a force; 

;; f) monitoring the intensity of the intensity of radiation incident on the or 
each detector; and 

d) ■ using the intensity of radiation to determine at least one parameter 
selected from the group consisting of the position of the joint and the force exerted by the 
joint. : 

38. qi A sensing device^ sensing a quantity selected from the group consisting of 
a force exerted on a joint of a patient's body, a force exerted by the joint, a position of the 
joint, a pressure exerted on the joint and a pressure exerted by the joint, said device 
comprising; 

a) a sensor capable of providing a signal relating to a quantitv selected 
from the group consisting of a force exerted on the joint, a force exerted by the joint, a 
position of the joint, a pressure exerted on the joint and a pressure exerted by the joint 
said sensor.comprising a transducer comprising a radiation source, one or more detectors 
capable effecting radiation from ^iationsource and a return mechanism coup,cd 
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to the one or. more detectors, wherein each of the one or more detectors is capable of 
generating feedback signals dependent on an intensity of the radiation incident on said 
detector; and 

b) a support structure coupled to the sensor and capable of being coupled 
to die subject's body such that, when coupled to the patient's body, the support structure 
is disposed so that the sensor is capable of providing a signal relating to the quantity. 
39. A force-position transducer comprising: 

;! a) a radiation source and one or more detectors capable of detecting 
radiation from die radiation source, and 

. !: ' b) a return mechanism coupled to the one or more detectors, 
wherein each of the one or more detectors is capable of generating a signal dependent on 
an intensity of radiation from the radiation source incident on said detector. 
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